SUMMARY Among the quality aspects of seafood, over 80% of the consumers were greatly aware of residual antibiotics, and food additives and contaminants. Producers should aim to standardize the quality control in fish farms based on HACCP system that has been urged from CODEX committee. Recently, a HACCP manual for yellowtail farming has been prepared in Japan. The committee for this suggested that the safety of farmed fish should be judged by monitoring of the farming environment, feed quality and extent of drug application. The guidelines on suitability of the farm sites, feed ingredient safety and proper drug application have been established. Furthermore, suitable harvest procedures are provided in the manual. Proper records on all these aspects are required for verification. However, the fact is that hardly few farmers are equipped to follow these guidelines. The committee need to put in great efforts to educate the farmers on these lines and establish the assurance system on product safety ensured by a third party. Once these practices are in vogue, it would help boost the demand from quality-conscious consumers for farm-produced fish.
INTRODUCTION
Recently, consumers are expressing an increasing interest in food safety. Among the quality aspects of fish and fishery products, over 80% of the consumers seem to be aware of residual antibiotics, and food additives and contaminants. In fact, they wary of the safety of farmed fish because of the rampant use of aquaculture drugs or environmental pollution of near-shore areas. Sanitary control based on HACCP system has already been introduced in the processing plants. Of late, the importance of proper management techniques in aquaculture farm have been recognized, prompted by a great social awareness. At present the procedures of HACCP are being implemented in the farm too. A human health hazard that possess potentially at rearing or harvesting activities in aquaculture should be eliminated by the hygiene control in , the step of aquaculture. I fairly believe that "Safety" is the keyword for future fish-farm products and assurance of the safety may promote the consumption of the products . Therefore, aquaculture growers should understand the human health hazards that are latent at their activities in aquaculture and aim to prevent the hazards in the proper management. We have been prepared HACCP manual for yellowtail farming in order to give an example for hygienic control procedures in seawater aquaculture.
I shall describe about the significant human health hazards that may be unwittingly introduced in the aquaculture cycle and discuss the various hazard control strategies, taking the case of yellowtail farming.
Significant hazards at rearing activity in fish farm
First of all, we identified three stages in yellowtail farming as follows, receiving juveniles, growing and harvesting. Based on this, the human health hazards for each of the three stages were analyzed. Control strategy for the use of aquaculture drugs
Residual aquaculture drugs in fish flesh may be carcinogenic, allergenic, and/or may cause antibiotic resistance in human. It would be likely to expect that unsafe levels of aquaculture drugs will present in fish flesh. The inevitable consequence of the improper use of aquaculture drugs in farmed fish is the appearance of residues in their flesh. Aquaculture drugs in fish flesh are laid down at zero residue level or MRLL by the concerned authorities. In order to meet the control limit, fish farmers must use licensed drugs under proper guidance, use the right application methods and prevent the human errors that lead to unsuspected drug residues. The drugs that could be employed in yellowtail farm are licensed by the proper authorities. Usage, dosage and withdrawal period are provided for each drug based on the results of various examinations on safety levels for the fish, considering the absorption and excretion of the drug in the fish, and residues in fish flesh. Therefore, under the normal application modes, it is assured that drug residues don't remain. The proper application of aquaculture drugs is judged based on following points. 1. If the disease has been diagnosed correctly. 2. If the appropriate drug is selected. 3. If the right dose is applied. 4. If the withdrawal period is adhered to. 5. Administration of the drug must be taken measures that prevent human error.
Correct diagnosis of fish disease is required to select suitable dug for a cure. The drug should be selected from efficacious licensed aquaculture drugs based on the result of drug sensitivity test. A mistake about diagnosis, drug selection and calculation of dosage (when the dosage will be underestimated) will lead to retreatment, which may be interpreted as overuse of the medicines. Retreatment of the drug may also lead to increase of drug resistant pathogens in aquaculture environment As the dosage of the drug indicates as mg/kg body weight/day, aquaculture growers must get hold of exact body weight and the number of fish accommodated in each net cage in order to calculate the dosage correctly.
All aquaculture drugs for yellowtail must be used by oral administration. In the case of the use of aquaculture drugs, some human errors may lead to unsuspected drug residues even though fish farmers have attempted to use a licensed drug properly. It is considered that serious errors could be in 1. Drug dosing, 2. Non-uniform preparation of medicated feed, 3. Mistake medicated feed for non-medicated feed 4. Residue carry over.
Error type 3 may result in feeding medicated feed to healthy fish. It is important to establish the standard operating procedures for drug application in order to prevent human errors.
What kind of records should be made concerned with aquaculture drug use?
For verification of proper drug use, some records are to be maintained and produced on demand by inspector. "Medical certification" should be completed by a fish pathologist or a veterinarian. It should contain the name of a disease, the name of a selected drug, its dosage including the process of calculation, a schedule of drug use, and withdrawal periods applied. "Size based transfer record" describes new net -cage Nos., original net-cage Nos., the number of fish, total weight and mean weight of fish. If fish farmers make this record, it is possible both to certify the dose of drug and to locate the drug treated fish. "Daily rearing record" describes the work under taken transfer of fish, harvesting, administration of drug, etc. This will help in collecting details related to drug therapy. The following procedures are shown as an example for prevention of the potential human errors during aquaculture drug use.
• The manager must make a reference that is described net-cage No. supposed to administrate a drug, the amount of feed, weight of drug supposed to use. The employer must do their work according to the reference. (prevention of misunderstanding) • The manager must measure the weight of the drug before and after drug use and record the result.
(prevention of a mistake of weighing) • A net-cage and a feed container must be properly tagged or labeled to distinguish between medicated or non-medicated (prevention of a mistake medicated for non-medicated) •
The non-medicated feed must be pre-pared prior to the medicated feed. (prevention of carry-over)
Control strategy for the prevention of environmental chemical contaminants (farming site) Environmental chemical contaminants are not to accumulate in fish flesh beyond unsafe level. A possible route could be through the contamination of farming area or feed. Then fish farmers must select of suitable fanning site, observe the farm environment and adopt responsible feeding practices. Fanning site should be away from human activity, factories, and estuaries because chemical contaminants can flow into the farm from these places .
The water quality of farm should meet the criteria set for fisheries. And fish farmers should have procedural back up to cover any accidental contamination .
The water quality criteria for fishery have established based on the suitable conditions for normal growth of fishery organisms and the safety of people consuming the fisheries products . HACCP manual for yellowtail farming has been prepared in Japan recently. Fish farmers should introduce these guidelines on their own judgment The fact is that hardly few farmers are equipped to maintain these guidelines. Efforts are needed educate the farmers on these lines. I think that quality assurance system or inspection by the third party and training personnel who can take a lead in proper management procedures are necessary to improve the safe control in aquaculture.
